Our analysis corroborates a strong positive yield response to higher prices in a panel of 10 Asian countries. However, there is considerable variation in the strength and speed of the yield responses among different commodities. On the other hand, the yield response in the current period is stronger for oilseeds. Oil price seems to have a negative effect on yields of most of the commodities. Marketed surplus increases more than proportionately to increases in output, as the output elasticity of marketed supply is generally larger than 1. Besides, the marketed supply response does not vary over large ranges of output over and above a subsistence level, despite one caveat that the response have weakened significantly after 2000 except for maize and fruit. Thus the potential of price policy in inducing a large supply of foodgrains is corroborated. This does not of course overlook the much emphasised role of irrigation, fertiliser and high yielding seeds in further augmenting supply. However, given market imperfections, it is also imperative that the benefits of more remunerative producer prices accrue in equal measure to smallholders. So, conditional on these measures, high foodgrain prices may help dampen the continuing surge, given a growing demand.
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Supply Response to Changes in Agricultural Commodity Prices in Asian Countries
I. Introduction
Are high prices a remedy for high prices? This possibility is often overlooked in the ongoing debates on spiralling food and oil prices. The UN summit in Rome that concluded on June 5
was no exception. The rhetoric ranged from the optimism of policy reform in developing countries geared to higher public investment in agriculture, modernisation of agricultural technology and its diffusion, and sustainable use of land and water, to the despair over unchanging lifestyles in the USA and other affluent OECD countries, and their reluctance to dismantle agricultural subsidies. In particular, subsidies for biofuel production in USA continue to divide large segments of the developing world from others, with the former exaggerating the distortions and the latter its potential benefits. Underlying these debates is the presumption that drastic policy changes in the developing or developed world would act as a magic wand in containing spiralling inflation.
A recent report, OECD- FAO Agricultural Outlook 2008 -2017 , released on 29 May, 2008 argues persuasively that high food and fuel prices are likely to persist during the next decade.
In a broad-brush treatment of supply and demand factors, it elaborates that, despite record wheat and coarse grain crops in 2007-08 and a sustained moderate rise in production thereafter, grain markets are expected to remain tight up to 2017. Rising per capita incomes, dietary changes with significantly higher shares of meat and dairy products, and developing food markets have resulted in global demand outpacing domestic production capacity.
Besides, growth in grain-based ethanol industries in USA and Europe as well as feed requirements from thriving livestock industries in developing countries are likely to exacerbate the imbalance.
Compared to the average for 1998 to 2007, (nominal) prices projected for the period 2008-2017 will on average be around 20 percent higher for beef and pork, 30 per cent for sugar, 40-60 per cent for wheat, maize and skim milk powder, more than 60 per cent higher for butter and oilseeds, and over 80 per cent higher for vegetable oils. In real terms, however, the decade-over-decade increase is lower but substantial for crops and dairy products. Besides, several factors are likely to render market prices more volatile. These factors include low stock to use ratios, changing weather patterns with more frequent droughts, growing industrial demand for agricultural commodities, and massive flow s of commercial funds in agricultural futures markets for speculative gain. In fact, billions of dollars have poured into the commodity futures market -from pension funds, endowments and a host of other institutional investors-through the new conduit of commodity index funds. Views, however, differ on whether such speculative financial flows could fuel inflation for long.
Food price inflation benefits the producers but harms net buyers of food -such as agricultural labourers. A recent and somewhat alarming estimate of the impact of soaring prices on poverty by the World Bank, for example, is that about 105 million people in developing countries are likely to be pushed into deeper poverty, 30 million in Africa alone.
So the case for protecting the poor from the ravages of spiralling inflation in the short-run is unexceptionable. Although the UN Summit in Rome drew pointed attention to the imperative of much larger investments in agriculture for raising productivity, it did not emphasise the role of high prices in raising yields in the short and medium-run (2-5 years).
Our collaborative research (Imai et al. 2008 a, b) focused on the transmission of rising global prices to domestic prices, shows significant differences between China and India. The extent of adjustment in the short and medium-run is generally larger in China than in India.
However, the adjustment is larger for wheat, maize and rice than for fruits and vegetables in 4 both India and China. Also, while most of the domestic commodity prices move in tandem with global prices, the transmission is partial because of distortionary government interventions such as input subsidies, and price and quantitative restrictions on exports (e.g.
on export of rice in Vietnam).
II. Review of Evidence
There is .a vast literature on foodgrain supply response to prices. Important contributions include Nerlove (1979) , Krishna (1995 a, b, c) , Rosegrant et al. (1998) , Bardhan (2003) and Bardhan and Bardhan (2003) , among others. In a more recent contribution, Kanwar (2006) presents new evidence using a panel of India's states over the period 1967 to 2000. Separate analyses are carried out for six important foodgrains comprising coarse grains bajra (pearl millets), jowar (sorghum) and maize (corn); the pulse gram; and rice and wheat. The use of panel data allows for cross-sectional or state specific variation in the variables, in contrast to all-India data which reduces such variation by aggregating some variables and averaging others. Positing a Nerlovian adaptive expectation or partial adjustment process, acreage, yield and output elasticities are computed. A relative profit variable, based on farm harvest prices, is constructed to capture the effect of prices on acreage, yields and output, as well as the effects of rainfall, irrigation and fertiliser 2 . Following some earlier work (notably , these effects are grouped into price and non-price effects. This is somewhat unclear as limited access to water or fertiliser implies that the 'prices' of these inputs are high or tend to infinity.
(a) Area Response
A brief summary of Kanwar's (2006) results is given to put our analysis in perspective. Let us first review the acreage response.
• Area or acreage allocations are heavily influenced by rainfall-more specifically, rainfall has a strong positive influence on area planted under different crops, and the associated long-run elasticities are also the highest (except in the case of area under wheat).
• Irrigation also has a strong positive effect except in the case of maize. The long-run elasticities are also substantial for most crops, but not very large with the exception of rice and wheat. These results are plausible as coarse grains and pulses are grown under mainly rainfed conditions.
• The profit variable designed to capture the price effect does not turn out to be positive and significant except in the case of gram and jowar.
• Somewhat intriguing is the absence of a significant relationship between public investment and acreage, as also between risk variables (coefficient of variation of price in a year). Arguably, these results reflect specification problems (e.g. whether public investment is instrumented, how much of the variation is random or non-random).
• The area adjustment coefficient (i.e the bridging of the gap between desired and actual area planted under a crop) ranges from 0.3 to 0.6 for some crops (e.g. bajra, gram, jowar and wheat), implying that it takes about 2-3 years for the complete area response to occur.
(b) Yield Response
Let us now turn to the findings on the yield response.
• Again rainfall is a significant determinant of yields, with the exception of wheat.
The associated long-run yield elasticities are large for coarse grains.
• Irrigation also has a significant positive effect on yields, with the exception of bajra.
The effect is large on the yields of maize, rice, and wheat.
• Two other yield enhancing variables are fertiliser and high yielding seeds. Their effects are positive and significant in all cases, as also the long-run elasticities.
• The profit variable also has the expected positive and significant effect on most crop yields except bajra and jowar. So after controlling for the effects of irrigation, high yielding varieties and fertiliser, expected profit has a positive effect.
• As in the acreage analysis, the absence of a significant relationship between public investment and yields is intriguing. Also, a similar comment applies to the weak effect of risk variables.
(c) Output Response
By adding together the area and yield elasticities different variables (e.g. expected profits, fertiliser, irrigation), total output elasticities are obtained. The main findings are summarised below.
• The largest output elasticities with the exception of wheat are those with respect to rainfall. These elasticities range from 0.4 to about 1. Despite decades of expansion of irrigation, most food crops are heavily dependent on rainfall. The only exception is wheat, and to a lesser extent, rice, as these crops have benefited mostly from expansion of irrigation.
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• The output elasticities with respect to irrigation are positive and substantial for all crops, ranging from 0.1 for bajra to 0.6 for rice and wheat. Overall, irrigation is second in importance to rainfall.
• Next in importance are high yielding seeds and fertiliser. The latter is more important.
• The output elasticities with respect to (expected) profit are reasonably high for all crops other than gram and jowar. In general, these elasticities are lower than the corresponding irrigation and rainfall elasticities. These results, however, differ from those of Rosegrant et al. (1998) for Indonesian agriculture.
So the overall conclusion is that prices matter but input availability matters more. From this overall perspective, the present study focuses on a sample of Asian countries. Our analysis is confined to the yield elasticities of major foodgrains to their (domestic) prices, controlling for the effects of rainfall and crude oil prices (as a proxy for fertiliser prices and transportation costs). By using state-of-art econometric techniques, we aim to demonstrate how robust the yield elasticities are for specific crops.
The motivation for this study stems largely from two related concerns. One is of course to examine whether persistence of spiralling prices would to some extent correct itself through a positive supply response. A second concern is whether some recent alarmist estimates of increase in poverty could be taken at face value. Without in any way downplaying the negative welfare consequences of surging food and oil prices, a strong supply response would imply that the poverty and inequality increasing effects are likely to be somewhat exaggerated. Consider, for example, a widely reported estimate of the World Bank that about 105 million people are likely to become poor due to rising food prices (World Bank, 2008 Some evidence also points to accentuation of inequality. In Bangladesh, the Gini index of income inequality climbed by 5 per cent. This reflects the relatively larger gains of larger farmers. In Vietnam, while a significant number of those close to the poverty line are net sellers of rice and benefit from rising rice prices, the poorest in rural areas benefit the least and those in urban areas are the worst affected (World Bank, 2008) .
The present study is based on panel data for 10 Asian countries during 1966 to 2005. The next section discusses the data sources and the methodology with focus on estimation strategies. Section IV summarises the econometric results. This is followed by a distillation of evidence on marketed surplus by size of holding in Section V. Concluding remarks are given in Section VI.
III. Data and Methodology
(a) Data
We have used FAO-STAT for much of our analysis. 4 As a proxy for agricultural production, we use yield per hectare (kg/ha) for maize, wheat, rice (paddy), fruits, vegetables, and 3 For technical details, see Ivanic and Martin (2008 
(b) Methodology
We have employed a specification of short-run supply response to price changes premised on a partial equilibrium approach. This is applied to the cross-country panel data. Algebraically,
where log it j Y is logarithm of yield per hectare for commodity j, country i in year t. Log it j P is log of producer price,
is log of the ratio of oil price (common across commodities and countries) to producer price for each commodity j. it R log is log of annual rainfall, specific to country i. 
IV. Econometric Results
Tables 1 to 6 summarise the econometric results for each commodity. As in most cases (except Case A and Case B in Table 5 for vegetables) random effects are preferred by the Hausman test, we confine our discussion to the results in the second panel of each table corresponding to the random effects version. A cautious interpretation of the results is necessary in view of serial correlation, as we cannot reject the null that there is no serial correlation (assuming no random effects) in Case A and Case B of Tables 1 and 5 .
(Tables 1-6 to be inserted)
(a) Maize
Based on the results in Table, Cases C-F) -is necessary. The ratio of oil to maize price has a significant negative effect on maize yield. If we consider the results in Case C or Case E where lagged maize price is included, we find that a 1% increase in maize price leads to a 0.26% (in Case E, or 0.28% in Case C) increase in yield per hectare in the next year.
(b) Wheat
A cautious interpretation of the results in Table 2 is necessary, as the null of unit roots of wheat prices and the ratio of oil to wheat price time-series cannot be rejected. Oil price (as a ratio to wheat price) has a highly significant negative effect on wheat yields. The results in Case C or E are similar in that a 1% increase in wheat price leads to a 0.31% (in Case E, or 0.30% in Case C) increase in yield per hectare in the next year.
(c) Rice
As all the time series used for the analysis in Table 3 are I (0) or stationary, the results are likely to be more robust. The oil/wheat price ratio has negative and significant effect. The results in Case C or E are again similar-a 1% increase in rice price leads to a 0.30% (in both Case C and E) increase in yield per hectare in the next year.
(d) Fruits
We cannot reject the null that all the series are non-stationary for yield of fruit, fruit price or ratio of oil price to fruit price in Table 4 . No significant coefficient estimates are found for the current or lagged fruit prices and so supply response is likely to be very weak. But oil price ratio has a negative significant effect on fruit yields.
(e) Vegetable
We cannot reject the null that all the series used in Table 5 are non-stationary. Given this caveat, we find that in Cases C and E a 1% increase in price of vegetables leads to a 0.13% increase in yield per hectare. The supply responses are thus weaker than those for maize, wheat, and rice. As in other cases, oil price has a significant negative effect on fruit yields.
(f) Oilseeds
Based on the results in Table 6 , and if we select the case without a trend (as shown graphically in Appendix 3), we cannot reject the null that all the series are I(1) for yield per hectare or oil price ratio. Not so surprisingly, the coefficient estimates for oil pricecommodity price ratio are positive and significant at the 10 % level (given some substitutability between them). The coefficient of lagged price is positive but not significant.
Current price, however, has a positive and significant effect on yields, with the elasticities ranging from 0.2 (Case C) to 0.27 (Case A or E). Recall that these ranges comparable to those of rice. Also, the response is quick.
(g) Change of Supply Elasticity before and after 2000
A recent increase in biofuel productions and subsidies for them in the USA particularly after the year 2000 may have significantly distorted the markets for agricultural commodities in developing countries. The price increase after 2000 observed for a number of commodity prices may also have changed the supply response in the market. The supply elasticity with respect to agricultural commodity price is thus compared for the period up to 1999 and 2000-5 in Table 7 . The specification in Case F in Tables 1-6 is used where only the current log price is an explanatory variable. 6 The statistical difference of coefficient estimates of supply elasticity for the different periods is tested by Hausman test.
( Table 7 to be inserted) Table 7 shows that the estimates of supply elasticity are significantly lower after 2000 for wheat, rice, vegetable, and oilseeds. That is, supply response has become significantly weaker for a number of different agricultural commodities, which is likely to be associated with the presence of market distortions after 2000. Exceptions are maize of which the supply elasticity became larger after 2000 and fruit with low elasticity unchanged before and after 2000.
In sum, there are two robust findings: in most cases, there is a significant yield response to higher producer or wholesale prices; and there is a significant negative effect of higher oil prices on yields, channelled through higher input prices (e.g. fertiliser) and transportation costs. Also, the supply response became significantly weaker after 2000 for a number of agricultural commodities.
V. Marketed Surplus by Size
As a prelude to our own analysis and to extend the preceding analysis by focusing on the links between output expansion and market arrivals by size of holding, a distillation of available evidence is given below. Many of the important contributions were based on Farm management studies and cost of cultivation surveys carried out by Krishna (1995 a, b, c) , Bardhan (2003) , Bardhan and Bardhan (2003) , among others. The insights from these studies are highly relevant in the context of rising food and oil prices, and their implications for the rural poor.
Three major findings-although based on not so recent data-are of particular interest. One relates to the price response of marketed surplus of foodgrains. Bardhan and Bardhan (2003) first specify a theoretical model of farmers' foodgrain marketing decision, positing that in the production decision the relevant prices are those of foodgrains relative to competing crops and relative to agricultural inputs whereas in the consumption decision the relevant prices are those of foodgrains relative to competing consumption good including manufactured consumables. A non-price shift factors (representing technological progress) is also included.
A log-linear equation is estimated in which the dependent variable is (log) of share of marketed surplus of cereals in total cereals output, and the right side variables include relative price of cereals and other (manufactured) consumables, relative price of commercial crops to cereals, and (real) agricultural income per capita as a proxy for the non-price technical progress. The regression results are as hypothesised 7 . The marketed surplus of grains is higher when the relative cereal price is higher, and it is lower when the relative price of commercial crops is higher. The intuition underlying these results is that when the relative cereal price is high, more is marketed as less is consumed; and when the relative price of commercial crops is high, marketed surplus of grains is lower because of switching of acreage.
Other findings come from Krishna's (1995 a, b) pioneering contributions to this debate.
He devised an innovative methodology to compute the price elasticity of supply. First, based on the market supply-output relation, the output -elasticity of market supply is determined.
The price elasticity of supply is then obtained as the product of the price elasticity of output and the output elasticity of market supply:
where c denotes price elasticity of market supply, b refers to price elasticity of output and E MQ is the output elasticity of market supply. Using this procedure, Krishna (1995 b ) reported that the output elasticity of market supply of wheat was high, ranging from 1.04 to 1.6. If the price elasticity of output is between 0.1-0.2, the price elasticity of market supply is likely to be 0.104-0.32. Krishna's (1995 a, b) estimates of output elasticity of market supply based on different data sets for different parts of India are typically greater than unity, the price elasticity of market supply should normally be greater than the price elasticity of output. This implies that if output increases in response to a price increase, sales are likely to increase more than proportionately, and vice versa.
Of greater concern is the finding that the marketable surplus function (i.e sales as function of output of wheat or rice as a subsistence crop) is linear in the majority of samples analysed.
The linearity of this relation has important implications. The marginal propensity to sell out of the output of a subsistence crop is constant over a wide range of output above a subsistence level. The average propensity to sell or the sale ratio (M/Q), on the other hand, rises as output increases, above the subsistence level, but at a decreasing rate. The elasticity of the aggregate surplus w.r.t. aggregate output is then obtained as marginal propensity to sell divided by the aggregate average propensity to sell. Computed from different sample, these elasticities ranged from 1.04 to 1.60. This finding raises doubts about the belief that while smallholders use up their entire output for subsistence while large farmers sell the bulk of their output in the market. The important insight here is that in many areas the small as well as large producers producing more than a subsistence level sell the same additional quantity from an additional unit of output. As Krishna (1995 a) observes "There may be important reasons for altering the farm size structure. But in areas of constant sale propensity the necessity of increasing the marketable surplus need not be one of them" (p. 28). If the constraints that smallholders confront are overcome or weakened (e.g. limited access to credit, fertiliser, and irrigation), higher producer prices of foodgrains would induce a more than proportionate increase in market sales across different size holdings.
VI. Concluding Observations
Our analysis corroborates a strong positive yield response to higher prices in a panel of 10 Asian countries. However, there is considerable variation in the strength and speed of the yield responses among different commodities. For example, a 1 % increase in own price increase results in 0.25-0.31 % of per hectare yield increase with one year lag for maize, wheat, and rice, while the response is weaker for fruits and vegetables. On the other hand, the yield response in the current period is stronger for oilseeds. Oil price seems to have a negative effect on yields of most of the commodities.
Juxtaposing these results with earlier findings, it follows that marketed surplus increases more than proportionately to increases in output, as the output elasticity of marketed supply is generally larger than 1. What is also important to note is that the marketed supply response 17 does not vary over large ranges of output over and above a subsistence level. However, it should be noted that the response have weakened significantly after 2000 except for maize and fruit due to the market distortion for the agricultural commodity markets in developing countries possibly associated with the increase in biofuel subsidies in the USA.
From a policy perspective, our analysis corroborates the potential of price policy in inducing a large supply of foodgrains. This does not of course overlook the much emphasised role of irrigation, fertiliser and high yielding seeds in further augmenting supply-especially among smallholders. However, given market imperfections, it is also imperative that the benefits of more remunerative producer prices accrue in equal measure to smallholders. So conditional on these measures high foodgrain prices may help dampen the continuing surge,
given a growing demand. 1). '**' '*' and '+' indicate that the parameter estimate is statistically significant at 1% level, 5 % level and 10 % level respectively. 2). Breusch and Pagan LM Test is for testing the null hypothesis that there is no random effects, assuming no serial correlation.
3). Baltagi-Li LM test tests for the null hypothesis that there is no first-order serial correlation, assuming no random effects 4). Levin-Lin-Chu's test assumes that each individual unit in the panel shares the same AR(1) coefficient, but allows for individual effects effects (and a time trend) .
It tests that all the series are stationary under the alternative (H1). 1). '**' '*' and '+' indicate that the parameter estimate is statistically significant at 1% level, 5 % level and 10 % level respectively. 2). Breusch and Pagan LM Test is for testing the null hypothesis that there is no random effects, assuming no serial correlation.
3). Baltagi-Li LM test for the null hypothesis that there is no first-order serial correlation, assuming no random effects 4). Levin-Lin-Chu's test assumes that each individual unit in the panel shares the same AR(1) coefficient, but allows for individual effects effects (and a time trend) . It tests that all the series are stationary under the alternative (H1). 1980-2000 1980-2000 1966-2005 1966-2005 1966-2005 1966-2005 1). '**' '*' and '+' indicate that the parameter estimate is statistically significant at 1% level, 5 % level and 10 % level respectively. 2). Breusch and Pagan LM Test is for testing the null hypothesis that there is no random effects, assuming no serial correlation.
3). Levin-Lin-Chu's test assumes that each individual unit in the panel shares the same AR(1) coefficient, but allows for individual effects effects (and a time trend) .
It tests that all the series are stationary under the alternative (H1) .
4). Baltagi-Li LM test cannot be carried out as the panel is not perfectly balanced. 1980-2000 1980-2000 1966-2005 1966-2005 1966-2005 1966-2005 
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